Glucose and fatty acid oxidation by the in situ dog heart during experimental cooling and rewarming.
Reduced myocardial function after hypothermia may be metabolic in origin, but the relationship between myocardial metabolism and the various components of hypothermia-mediated dysfunction has not been thoroughly investigated. In the present study we measured myocardial uptake and oxidation of glucose and oleate in mongrel dogs undergoing cooling to 25 degrees C followed by rewarming to 37 degrees C, using radiolabeled substrates. Segment work index declined from 39.3 +/- 5.1 to 15.1 +/- 2.4 mm Hg in response to cooling from 37 degrees to 25 degrees C and did not recover completely on rewarming (27.2 +/- 4.2 mm Hg, p < 0.05). Oleate uptake declined from 3,251 +/- 619 to 1,043 +/- 356 nmol.min-1.100 g-1 (p < 0.05) when the dogs were cooled from 37 degrees to 25 degrees C. Simultaneously, oxidation rate fell from 1,089 +/- 158 to 354 +/- 83 nmol.min-1.100 g-1 (p < 0.05). On rewarming, oleate uptake was restored to prehypothermic values, whereas its rate of oxidation remained depressed (480 +/- 129 nmol.min-1.100 g-1; p < 0.05). Uptake and oxidation of glucose also declined significantly during cooling. However, both uptake and oxidation of glucose recovered fully on rewarming. The results of the present study demonstrate a reduced capacity to oxidize fatty acids by the myocardium during rewarming after hypothermia.